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M.1.0 INTRODUCTION

M.1.0.l GENERAL INFORMATION

Performance audits of the Toxic Air Contaminants (TAC) laboratory program are
performed semi-annually by the Quality Assurance (QA) Section staff.  The purpose
of the audits is to assess the accuracy of the methods used by the laboratories to
measure ambient concentrations of TAC.

Audits are conducted by supplying each laboratory with two cylinders.  One contains
a mixture of standards, and one MTBE.  Both are certified by the National Institute of
Standards and Technology (NIST).  The laboratory analyzes the contents of the
cylinders following standard operating procedures and reports the results of the
analysis to the QA Section.  The QA Section in turn calculates the percent bias of the
results and reports the final audit results to the laboratory.  See Table M.1.0.1 for a
list of toxic air contaminants that may be contained in the audit cylinders.
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TOXIC AIR CONTAMINANTS

CHLOROFORM CARBON TETRACHLORIDE

TRICHLOROETHYLENE TETRACHLOROETHYLENE

BROMOMETHANE DICHLOROMETHANE

1, 2-DICHLOROETHANE 1,1, 1-TRICHLOROETHANE

1,2-DIBROMOETHANE VINYL CHLORIDE

1,3- BUTADIENE BENZENE

TOLUENE O-XYLENE

M-XYLENE P-XYLENE

1,2 -DICHLOROPROPANE CHLOROBENZENE

ETHYLBENZENE TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE DICHLORODIFLUOROMETHANE

ISOPRENE STYRENE

1,2 -DICHLOROBENZENE 1,3 -DICHLOROBENZENE

MTBE (tert-Butyl methyl ether)

Table M.1.0.1
Toxic Air Contaminants
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M.2.0 AUDIT PROCEDURES

M.2.0.1 AUDIT MATERIALS

1. Two toxics standards cylinders prepared by the National Institute of
Standards and Technology (NIST).

2. Two 2-stage gas regulators (one dedicated for MTBE use only).

M.2.0.2 FIELD NOTIFICATION

Two weeks prior to the beginning of the quarter, contact the laboratories involved in
the toxics audits to establish a preliminary audit schedule.  Upon agreement of audit
dates, mail an audit protocol along with a letter restating the audit period to each
laboratory.  See Figure M.2.0.1 for an example of a Schedule and Protocol Letter.
The package should also include mailing forms to facilitate the return of the audit
materials to the QA Section staff or transfer of the audit materials to another
laboratory.

Below is a list of the laboratories involved in the toxics audits and their contacts:

Bay Area Air Quality Management District (BAAQMD)
Jim Hesson (415) 749-4625

Northern Laboratory Branch (NLB)
Hieu Le 323-4398 or send a note via e-mail at hle@arb.ca.gov

South Coast Air Quality Management District (SCAQMD)
Tai-Ching Hu (909) 396-2179

M.2.0.3 DELIVERY OF AUDIT MATERIALS

One week before the laboratory audit, arrange for delivery of the cylinders and gas
regulators.  Prior to shipping, check the regulators for leaks following the procedure
described below.  Once the regulators are determined to be free of leaks, they should
be packed with extra cushioning to minimize the risk of damage during shipping.

Ensure audit materials leave the stock room one week prior to the audit.  Contact the
laboratory on the first day of the audit period to ensure that they have received the
audit materials.
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M.2.0.4 REGULATOR LEAK TEST

1. Securely install the regulator on a cylinder containing ultrapure air using the
proper wrench and without forcing the connection.

2. Close the pressure adjusting knob (full counter-clockwise position) and the
flow control valve.  If the regulator is not equipped with a flow control valve,
cap the gas delivery outlet.

3. Slowly, open the cylinder valve until the high pressure gauge indicates the
full pressure of the cylinder.

4. Open the regulator pressure adjusting knob until the pressure on the delivery
gauge reads 25 psi.

5. Close the cylinder valve and record the gauge readings.

6. Allow the system to sit for fifteen (15) minutes.

7. At the end of the testing period, check for pressure drop in both gauges.

NOTE: If there is a pressure drop in one or both gauges, get another
regulator and perform a leak test.  Send the malfunctioning
regulator in for repairs.

8. Repeat procedure for both regulators.

M.2.0.5 SAMPLE ANALYSIS

The analytical laboratory takes an aliquot from the audit cylinder into a clean
stainless steel canister.  Following the Standard Operating Procedures (SOPs) for
analysis of ambient air samples, the laboratory determines the concentration of the
gases in the cylinder.

M.2.0.6 RETURN/TRANSFER OF AUDIT MATERIALS

1. At the completion of the audit period, the laboratory should immediately
return the audit materials to the QA Section.

2. If the audit materials are to be sent from one laboratory to another, the
laboratory which has just completed their audit period should immediately
send the audit materials to the next laboratory.  This will ensure that the audit
schedule remains intact.
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Figure M.2.0.1
Schedule and Protocol Letter
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Figure M.2.0.1
Schedule and Protocol Letter (cont.)
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Figure M.2.0.1
Schedule and Protocol Letter (cont.)
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M.3.0 POST AUDIT PROCEDURES

M.3.0.l LABORATORY REPORTS

Upon completion of the analysis, the laboratory reports the results to the QA Section.
The laboratory report (Figure M.3.0.l) includes the following:

1. Date of analysis
2. Number of runs
3. Average measured concentration
4. Standard deviation

M.3.0.2 POST AUDIT CALCULATIONS

Calculate the percent difference for each compound analyzed in the audit by
comparing the reported concentrations against the NIST assigned concentrations.

Percent Difference = Measured Conc. - Assigned Conc. X100
          Assigned Conc.

M.3.0.3 AUDIT REPORTS

Prepare a table showing NIST assigned concentrations, laboratory measured
concentrations and the percent bias for each compound analyzed
(see Figure M.3.0.2).
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Figure M.3.0.l
Laboratory Report
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Figure M.3.0.2
Audit Report


